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APPLICATIONS TECHUNOLOGY SATELLITE (ATS) F and G PROJECT

DELCRIFIION AND UTAWUS
The ATS projeot is a vart of the National Aeronautics and

spree Administration's (NASA) unmenned space program cssimned to
ite Coddard Space Flight Center, Greenbelt, Meryland. 'he ATS ¥
and G vnrojeot was included in a series of seven épacecraft

to conduct exporiments and related data gathering studies. FFive
spoceersft have been launched. The ATS P spacecrzft is scheduled
for launch in April 1974 and the ATS G spacecraft was canceled in

Januery 1973,

COMING SVERTS

The spacecr:ft T agsembly mucst be completed and testing started
by July 3, 1973 or the April 1974 leaunch date could be in jeopardy.
The Goddard Project Mrnarer stated that he is confident the launch

date will be met.
BEST DOCUMENT AVAILABLE

it the time of the award of the spacecraft contrret in Januvary
1971, the total estimctoed cost of the ATS project including launch
vehicleg, amounted to 2hout $230 million. As of July 1272, NASA's
actimite of the project including launch vehiecle costs smounted to
about $252 million.

COosT

'The cost impact because of the cancellation of the ATS G space—

craft was not lnown ns of January 1973.

COVTAACT DATA

The nrime contr-ctor lor the ATS F cond G sprcecraft is Fairchild

Induatries, Inc., Jprce and Electronics Division, Germontown, Marylond.
Informuiion on the contract appears on nase 7.
fan D ATD RVALUAPION

Since Goddard's disapproval of Feirchild's test plan in July 1971,

Mdirchild hac been unr :le to obtain approval of most sections of the
plan., This hig occurred beezuse or the cbsence of arrecnents, a2t

loust to Yrirchild's setisicetion, oo to whot should be included



in the tcet plan to moke it aceeptablc. Also, Fairchild has not, gencr:lly,
pubmitted test vrocedures on a tirely basis which in come cases hos
cauced delays in testing.

¥e have becn udvired by the Godderd Project Manopor that as of
October 1972, action has been initicted to facilitute the preparation,
review, and copproval of the test plan and procedures.

COST ESTLNATING

Qur review of the cont estimating nrocess was hirdered beccuce

of the lack of adequate documentation to support what wes done and

why. NA:A officialc have zdvised us thet in their opinion acdeguate
documentation existe., They stated thrt in developing the estimates,
the enginocrs experience, knowledge, and judgment were the key factorss

hovever, such fcctors cannot be completely documented.

P AF04MA L CE

Our review showed no evidence of performance degradation since

PROGAAM N1LSSTOLES BEST DOCUMENT AVA”-ABLE

Durins fiseal yuonr 1972, the ATS project slipped the launch

inception of the spacecraft contrzct.

dates of MNay 1973 for the ¥ miscion ond Mey 1975 for the 5 mission to
April 1974 and July 1975, respectively.

PROGRAESS NIEASURLEN i

In our opinion, the progress measurement system was not effectively
used by the ATS Project Office to provide information necessary for
timoly and effective management decisions. This is evidenced by the
fret thrt it was ot until Jenuary 1972, that the ATS Project Office
announced tkat the launch dates were in jeopardy, although continual
cost increnseg nnd rchedule slivpvares ocecurred prior teo this period.

NASA off'icicls rdvised us that while the confidence level for
achievins the launch dates was decreasing, it was not until January

1972 thot it was apwerent that the schedule would not be met.

MATTURS *OR CONL LuMRATTON

As a result of the cancelletion of the ATS G mission, we believe

the Congress may wish to closely monitor the effects of this action



on the vrojeet's objretives and tho cost estimetes, W' A advised us
i1 ovomber 1972, th:t it hns agrecd to nrovida seminnnurll:r, the
pra~res., and eoot of soveral of its nrojects includ:ng the ATS projeet
to the Chrirmnn of the Subcommittee on KiSA Oversight ot the llousec
Committee on Selence and Agtronaulics. Also, in Movember 1972, e
wore .dviced that 1A A has commenced to mect with the Chuairman of the
Subcommittec on Speoce 3cience and Applications on a bimonthly besis
to discuge the status of major nrojects, including pro-ram highlights
and major changes in cost und schedule and the reasons for these
ch-nrog,

The Congres:t mey wicsh to consider arrangements undor which the
in¥ormntism provided by NASA to selected comnittees mny be more widely

distributed in the Congress.

AGENCY REVIEW

A droft of thic cto.fr study was reviewed by NASA officials. We
have ctudied their corinente and made revisions we consid-red to be
arpronriate. At MAS1's recucst we hove included the full text ol their

‘eonmments as Appendix Il

BEST DOCUMENT AVAILABLE



IITRODUCTION

The General Accounting Office, as a part of its wrosram to
provide the Congress with data on the status of major dcfense weanon
systens, has included the status of selected civil systems. This
staff ctudy includes the status of a NASA system, the ATS F and G
nroject, for the use of the Congress in the regular aut! orization

and cppropriaction processes.

TROJECT DESCRIPTION
The ATS project wes included in a series of seven svyucecraft

to conduct experiments ond related date gathering studics and to con-
firm data for wvarious technologies having wide applic:tiong in space
and space flisht. Five spacecraft hrve been launched, The ATS F
apacocraft is gcheduled for launch in April 1974. In January 1973,

the ATU G spocecraft wos canceled. NASA officials advised us that

the spaceora:t wng canceled because of severe agencs funding constraints
cnd because of the decision to phase-out communicaztions satellite
program activity based on its experience with prior satellites and
private industry's canability to finance and manage communications
satellites.

The primary objectives for the ATS project are (1) to demon=—
gtrate the reasibility of deploying a 30-foot dismeter narabolic
antenna in space, (2) to point the antenna toward the o-rth from orbit
with vory high acecurcey, and (3) to provide a stable nlrtforn for
comnunicatio:s, meteorological, technological, and scicntific experi-
ments,

The ATS ¥ spacecrart will weigh about 2,900 pounds nnd messure
about 52 x 28 feoct when fully deployed in orbit. The spacecraft has
an expected 1life of at least 2 yezrs and will conduct its experiments
in n stetionary orbit at an altitude of zabout 19,000 nautical miles.
After a 1 year period over the United States, the spacecraft will be

renositioned over Africa to perform among other experinents, a

4 BEST DOCUMENT AVAILABLE



coove.ative experiment with the Government of India. After 1 year,

the gspzoeoraft will be returned to its original position.

111 cxporiments Tor the ATS @ spacecraflt had not been selected

at th» timo of our review.

PROJuCT UISTORY
The ATS project was conducted by NisA under the concept of

phased mroject plonning as discuzsed below.

Phose A (preliminary analysis) contracts were awarded in 1966 to
threo coniractors to study the concept and develop methods of
denlovint o 30-foot dish-type antenna. Goddard asscsced these studics
end arrivad at whaot it considered a preferred a-prozch to ATS ¥ and G.

In Septomber 1963, phase B/C (definition) controcts were uvarded
to two of tho vhase A contractors. This phase included completion
of the conecoptunl degimm, generation of designg and cpecifications
for the swacecraft, fabriertion =2nd testing of engineering nodels
of tochnically new or risky items, znd preparation of vroposals for

phose D (development overations).
. phse D letter contract, NAS5-21100, was awarded to Fairchild

in Janurry 1971, ond wves definitized in June 1971. This contract, e
cost~plus-award-fee type, required, among other thines, the delivery
of tw» spacecralt ~- AT  and G.
LCOPH

Information on the ATS project was obtained by reviewing plans,
rerorts, co.resoondence, and other records, and by intervioewing
agenc,” and contr.ctor ofticicls. We evaluntdd management policies
and the procedurcs oad controls relcted to the decision-meking
process, but we mode no detailed znalysis or audit of the basic data
supportinge orogram documents. We made ro attempt to assecss the need
for tho AT »roject or involve ourselves in decisions wrile they were
beinzg i de.

Our review was conducted at the Goddard ATS Projicet Office and
at the #rirchild AT Program Office. Ve included ard undated informe

ation obtained from i A Headguarters during a vrevious review.

5
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CHAPTER 2 Elp:
PROGRAM_STATUS e I

COST 1:XPERIENCE "*/%Z &
The initial cost cotimote of about $92 million for the ATS
projoot woo presented by NASA to the Congress in April 1967, during
the 1968 NASA authorization hearings. This estimate wos never con-
gidered by NAUA to be a total estimate for the project since it
included the cost of initial experiment definition but not the cost
of development and fabrication. Purther, the estimate did not include
the cost of ground operntions. According to NASA officials, a more
comnlote nroject ostimate of about $218 million was provided to a
congressional subcommittee in October 1969.
At the time of the award of the contrazet to raircl:ild, the
projoct cost was estimated at about $230 million. This cctimate was
conposed of $94 million for speacecrafi, 579 million for experiments,
312 million for ground operationsy $44 million for two lounch vehicles
and 31 million for contract administration. As of July 1972 the
project cost was estircted at about $252 million. This cstimate was
couprised of 3117 million for spacecraft, $66 million for experiments,
$14 million for ground opeorations, $48 million for two launch vehicles,
$2 million for controet rdministration, and $5 million for contingencies.
The major increascs in the cost estimates since 1967 were due to
lurther definition of requirements in the spacecraft, cxveriments,
and ground operations, ond to a chanre in launch vehicles., The vehicle
chen~e wos due, in part, to the incrersed weizht requirements for the
exveriments :nd expected srowth in spacecraft weirht., In addition we
Tound no estimates to identify the cost impact becausc of an ll-month
deley in the launch of the ATS F spacecraft, NASA also hos not identified
the cost improt due to inflotion which NASA officials stated is con—
gigtent with Government policy. We believe, however, under long-term
wroorams such as the A »roject that inflation should have becon idont-
ified and available to congressional committees. See our revort
B=170373, dated December 14, 1972, entitled "Estimetes Of The Impoct
Of Inflction On The Costs Of Proposed Procrams Should Be Available To



Committees Of The Congross",

gpcccoraft contract
In June 1971 the negotinted cost of contract HASH~-21100 was

about $56 million, oxcludiny fee, for the ATS spacoeraft. Subsecuent
co:-t increnpses, schedule slippages, nnd funding constrc-ints, necessi-
t: Lud o prosran redirection in March 1972,

rthe neqotict~d cost of the contrirct, excludiir i'¢ry, increcsed to
abo it 353 million in Sentember 1972, PFairchild estincted thet the
cortr ¢t cost would ascenrd $99 million exeluding fec. This estimate
incwuded unnc~otinted contract modificotioas, the lorgest off which
ocouli cost atout j1) million, and an estinrted overrun of 315 million.
Ao oi Sontomber 1972, ~bout 59 percent of the estimntcc contract
cost rpnlied to subcontracts. The cost impact becaus: of the cancell-

atlion ol onrt gpacecrnit —as not known as of January 1773,

S0 Wb L W PELIBICE

During the initi~l stoces of the »rojoct in April 1567, the

lounch doteg for VIS P ond G were planned for Koy 1972, and Kay 1973,
regnectivelrs Subsecuontly, the launch dates were extonded cs a
result of budmet constraints. At the tine of the awarld of the contruct
to thivehildy the lnunch derteg were May 1973 for ATS ™ cnd May 1975
for Al Ge. In lloy 1972 Coddard established new launch dntogee
April 1974 tor ATS W mnd July 1975 Tor ATS G. The extencion of launch
dates was duc, in part, to the tight schedules vhich could not be
maintrined by Foirchild or its me jor cubcontrazctors.

According to the Goddaxrd Project Manager, if tecating of the
ascenbled ° spacecralt is not started by July 3, 1973, the April 1974
louich date could be in jeowardy. However, he stated th -t he is

confident thie launch dite will be met,

Ei 0ANCH EXPENIENCE

The technical performrnce recuirements for the iT.. project were

ect blighed wrior to the avard of the contrnet to Pairchild. Tech- ;%5
RN
nical porformrnce is primarily evaluated throush testin- which is {;j
discucned in Chavter 3. AN)
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CHAPTER 3

T&OT ARD EVALUSTION

Thoe AT spaceernti diffore from defense wespons : o ten: in thet
it is not only "one~shot" but "one-ofwa=kind", A spacecraft and lis

various componerts individually and collectively are subjected to
extensive testing to minimize risk and to assure a high probability of

successful performance in space,

Jecording to tho Goddard Project Mancrer's Handbool: the six objec-
tives of a spacecrait test program areo (1) to verify thit syrtem, sub-
syrten, and commonent desi~ns meet performance reouirements; (2) to
veriiy {thnt particul » hardware samvles meet performince recuirem nts:
(3) to climirste defects in material and workmans!lip; (4) to discover
une:xmectod intersctions betwoen subas:emblies, particul-rly -hen the
uycton is exposed to envirommental strescy (5) to verily that ground-
support and doto-processing equipment are compatible with the space-
cerotty ond (6) to trrin svrcecraft operaiions and doto~procossing

BEST DOCUMENT AVAILABLE

nerponnal,

TES™ PLALS

The initial work involved in 2 test program is the prevaration of
o test plan which inciudes the test objectives 2nd the t7ve and secuence
of toects to be verformed. In June 1971, Feirchild subnitted a test
plan to Coddard and in July 1971, Goddard advised Fnirchild that the
to:.t nlan was unacceptable because it lacked necessary detzil. Fair-
child, however, felt thmt Goddard wanted more procedur~l detail than
could recsonubly be exvected at that time.

siubcoouent meetings were held botween Fairchild -~nd Goddard to
discusy the test plan, resolve any differcnces, and est blish a course
ol cetion wiich vould lead to a joint agreement and acccotance of the
olane As n recult of thegse meetings, Pairchild agreed to subnit a
section-by-scetion revision or the test nlan. However, it appears th-t
differcnces were not resolved nor were acgrecmonts reached, at leact to

Fairchild's satisfaction, as to the 2ction necessary to meke the nlans



acceptnble.
ss of October 1972, of the 25 sections of the test »len that

were resubmitted, five sections have been approved by Goddard. As

a result, tost procedures were being submitted by Fairchild to

Goddard for review uithout approved test plans., Althourh the Goddard

ATS sSpoceoraft [ anorer bolieved that ndeaunte guidanco ind direction

vere ~iven, no written instructions were provided Foirchild evidencing

the action nececsary to revise the pluns and make thew ~cceptable.
Conuidering the importance of adequate test vlans to a spacecraft

test prosrom, we believe the Goddard ATS nroject mani.cement should

have tzoken more timely and effective action to assure thut Fairchild

provided acceptablo test plans,.

TwsST PROCEDURES
Test procedures describe the step-by-step operations to be

followed in the verformance of a test. In most cases Pcirchild has

not submitted test proceduros to Goddard 30 days prior to testing as
required by the contract. Our review revealed that in some cases, the
abaence or latencss of test procedures has caused deleys in testing.
.ASA considers these delaye to be minimal. While a draft copy is
sometimes provided prior to formal submission of the test procedures,
Goddard has had to evpedite its review and approval process to avoid the

deluy of testing. We believe that this situation unnocessarily

increaces the risic that tho spacecralft mny not be tested adeguately. Loy
Wo were advised by the Goddard Project Manager th:t action hes éﬁf

been initinted to facilitate the preparation, review rnd apvroval of £§§

test plans and procedurss. Working groups consisting of Fairchild and Sg?

Goddard enginecrs have been established to orovide consultation and to é;?

review test plans. Ve were zlso advised th-t a Goddard engineer was ég?

recontly nsgigned full time at Pairchild to assist in the preparation ég?

of test plons and procedures, and additional engineers were to be é%?

asnigned in the nenr future, é;;

TusST OlAATIONS ééf

" During our review, Pairchild was tcating the engineering model



of the sproecr:I't to demonutrate proof of desisn and to provide =
crecter dogree of onnfidence in the succosr of testing the flight
aspaoocrefts Tho major subocontroctors were performing v rious teats
on sproecraft componerts to determine if they met mis iorn require-
ments nnd to deteot moterial defects.

Inte~ration of the components into the F spacecra.: is schedu.ed
prior to July 1973, when testing of the assembled swacecraft is to

begin.

. BEST DOCUMENT

Tests and test specifications have been maY¥U&!ugLé5me Cas8s.

Recuests for o wvaiver are reviewed by o waiver revicw bLocrd at FPair-
child to dotermine initinl approval or disapprovals "piver requests
subnitted by Folrechild are reviewed by the responsible Goddard personnel
to determine notentinl effects of tho wziver on cost, schedule, and
tochnical performance of the mroject. If the waiver will not adversely
afirect nroject objectives, it is zporoved by the Goddard AT: Techniecal
Officer. Our reviow s.awed no evidoncé of perform nce durrndation rs

a roesult of the tost walvers. The P'roject Manazer =t Goddard and the
Pro~rem loneger ot Pairchild stated that technieal performance has

not bLecn degrcded.

TEST S00RTS

formnl revorts are recuired to ba subanitted to Goddnrd within

30 or 45 dars, denending on the type of test, after the test. Althouch

only 3 of the 14 test rcports submitted at the time of our review had

Leen coxcmined by Goddard, we were advised that the Godilard vrojeet

of “ice in apnriced oi test results imnmedictely fellowins~ each tent

Witiin 48 hours of a test failure, Fairchild is recuired tn submit

a written renort to foddard doseribing the failure. A committec of

Foireciild prroonnel and a Goddard renresentative is convened as soon cs
nossible ofter o feilure to deteraine the cause and corrective rection.

A follow-un revort is nrevared based on the committec's decision.

CHA* GEL I.. PATRCITILD'S TusT C23A7 IZATION

*rom Jonuary 1971 to the progrom redirection in lerch 1972, the

10



toct or veizmation witl'in the Fairehild ATy progran mrnnccnent structure
roworted to the Lirecctor of Operatioms vwho was responsible for scveral
funciionel aroos in 2ddition to testing, At the apoirent insistonce of
Goddrrd, Mrirelh ld vwyrreded ite tost orpronization at toe time of the ro-
di~ooclinn by avpointin- n Director ol Inte~ration, Tc¢ t a:nd ¥1i cht

Ovpors tis,.g vho reovorted dircotly to the Program Managor.

In .vril 1972, wirchild had a private consultont cvelurte its
ters L operntionn.  The eons1licrnt resorted that the »rersnirzational
structure prior to the rodircction resulted in unsatinfactory lines
of comrunications betiren the Feirechild, Goddnrd, and subcontractor
toust prraoonnel. The consultaﬁt zlso revorted that the subconsrscetors
often received uncoordinnted directlon from Fairchild - d Goddard
conea_nine the snne tosts. He adviged us thet Fairchild's test
oreanization should h~ve »layed as prominent a role in the teginning
of the procram - s it doec vresently.

P51 PLVIdd

On hareck 9, 1972, the Coddard Wenuty Director zeni~ned a eomnittee,
irdeunenéort of the ATS Project Office, to evaluste th~ planu end c-no=-
bilities of Fairchild to perform the intesration wnd tecting oi the AT,
cpucecraft. The comwittee issuod its rewort on barch 30, 1977,

“he committee hnd doubts abrut Fairchildl's abilit ¢ to periorm the
rocuired irtegration ond test tasx, under the thea vresc:t vlennin-,
wit!out major schedule slips. According to the committee's report,
fundamcntal deficiencies existed in the overall project monegement ot
Goddurd nind Fairehild; fairchild did ot reelize the fvll significonco
of ¢oie integrati-n nand tent vroblems; and the time irtervals and
e mtingene; vrovided in the tegt schedule were incdcounte.

In Octoher 1972, a reviey of ¥oairchild's test nrogrem was con-
ductod b the Integr-tion and Test loanamor for the AT Yrolect Office.
The test morozor reworted that Faireiild hed elimincted most of the
deficiencien fHund by the committce in larch 1972. te also renorted
thoty, "The nro~vess t.. 1t has been made recently in the integratinn
and test orea is guite encouraging. Poirchild will undHubtedly en—
counter come difficulty in implementing the plesn as proposed; however,

it uppears thiut they are headed in the risht directicn.”

11
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CHAPTER L4
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PROGRESS MFASURFMENT 74 4B
(&

To Measure a program's progress, management should have a system
that provides current and accurate information in terms ol cost,
schedule, nnd technical performance. Such information should provide
1 messurement of work completed sgainst work that was expected to be
completed. The purpose of such a system is to alert msnagement on =
timely basis to 2void cost overruns, schedule slippages, and performnnce
degrodnlions.

Beginning in s~bout Tebruary 1972, the ATS project was reassessed
by Coddard and Feirehild to develop new cost estimates =2nd schedules.
Previously the cost estimntes were underestimated and schedules were
overly optimistic. ‘nirchild identified about $3 million in cosl over-
rins in December 1071 and neither Fairchild nor its major subcontractors
could maintain ith~ ticht schedules., This situation occurred within »

year alter the aw-rd of the contract to Mairchild,

CONT ESTRIATING AT GODDARD

The ATS Project Office semiannually revalidates and updates its
cost estimates for the ATS project. These estimates sre included with
onther Goddard project olffice estimstes and provided to NASA Headquarters,
07 ’ic~ of Applications, who includes them in their planning estimnics
idrntiried »s program operating plans., The plans are designed to fur-
nish basic financial data needed for budgel planning ond Cinancial

man~gement.,



During the period of January 1971 to February 1072, two cost
¢slimales were prepared by the ATS Project Office., These estimates
vere based, for the most part, on the initinl contract estimates nego-
tiated with Pairchild and on financial management reports submitted by
the conlraclor, AL the time of the reassessment, ithe ATS Project
"anager requested thal his staff mnke a complete and independent cost
rstimnle of 1he project. TFach engineer assigned to monitor n system
or component prepared » cost estimate. The engineers were given verbal
ins'ructions as to the level of detail to be included in the estimate.
In ~ddition, the engineers were given cost estimating forms to provide
a standard formst Cor their estimates. However, each engineer was to
use whatever technigues he deemed necessary to arrive a* the cost esti-
mate, subject to the approval of the Spicecraft Manager.

Our review ol selected estimates was hindered because of inadequate
documentation showing what was done and why. A large part of the esti-
miles wns determined by the engineers' judgment and experience for
which no documentation exists, TFor example, one engincer told us thal
»n on-site evaluation was made of the work completed and a percentagn
{'nctor was developed as to what work had to be done bascd on his judg-
ment »nd experience, Another engineer stated that he rrlied on his
Judgment and expericnce in estimating a factor for contingency. In
neither case was there documentation disclosing how the percentages
were determined or the considerations given in their development.

According to the Spacecraft Manager, he and the Project Mansager
toured Fairehild's and subcontractors' plants to evaluate the projecl's

status nrior to reviewing the engineer's cost estimates, These

13
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eslimnles were compnred to Fairchild's estimates and to a parametric
eslimate developed by Goddard's Program Support Division.,

The esti-
motes prepared by lhe engineers generglly remained unchanged and were

provided to NASA Headqusarters for approval,

NAGA officiels have advised us that, in their opinion, adequnate
documentation oxis's,

They stated that in developing the estimat~s

the engineers' experience, knowledge, and judgment were the key factors

v

b
however, such faclors cannot be Cul%Vdocumented.

“he absence of ~dequate supporting documentation does not permitl

:n 2 ‘cctive independent review of tho estimates,

In our opinion, il

would he useful 1o provide Goddard management with #nformation as to
he

methods and procverdures used n~nd considerations thal were and wer>
no'

incuded in the ~stimates, In addition, the lrck o” complecte docua-

mentabtion nrevente effective use o the estimates for compsring costis

incnrred with cos's estimnlad and for developing future ~stimsztes.

Corr S TTMATING AT UM TRCIITELD

In March 1772, -5 the result of »rogram redirection, Tairchild

developed new cosl es*imntes snd schedules to complete the program.
\s we Tound al

ioddard, there was an absence of =adequate documen-

Lal.ion supporting whri was done and why, which prevented our underst-nd-

ings ‘hie Jevelopmen! of the cost estimates selected for review,

A Jrrge
vor'. o Lie estimnles were developed based on the estimators' (engineers®

Judprmonl and expericnece for which there was no supporting documentbation.
frirchild officisls advised us that the documentation was adequs’~

“or ils inlended purnoses, reasonably extensive, and in accordance with

normrl industry cos! es'imating practices,

14



"fter the estimates were completed, they were review=d by program
management, At the directlon of the Progrsm Manager, fhe labor esti-
males were reduced hy 10 percent., The reviged labor csiimates, iden-
1ifled as project dir:elive bﬁdgets, served as the bnsis for measuring
progress at the operaling levels, Turther, to determine Lhe estimated
labor costs, an hourly rate by wage class which included a yearly ine
flationary factor of about 5.5 percent, was applied to the estimaled
hours.

According to the Program Manager, the engineers were requested
not Lo inelude any contingencies in their labor estimates as such
21llowances were 1o bc made at the management level, Although we were
ndvised that n monagement reserve in the amount of 347,700 was estab-
lished in March 1772 to cover anticipated cost growlh, we were provided
no detail to identily what the amount was related to or how it was
delermined. We werc inlormed that =a lafge part of the roserve was re-

lated to subcontracls,

SCHEDULES

3chedules char! the sequence of activities thet are required to
be completed, Schedules are time-phased and include the tasks required
Lo achieve the project's objectives lor each system or.component ol
the spncecrallt in accordance to previously agreed work steps. As the
work is completed, it is noted on the schedules.

According to the Goddard Spacecraft Mansger, the schedules us~d
during January through December 1971 were tight but achievable, He
stated that the engineers were not required to approve the schedules

for the reason thal they were considered to be primarily technicnlly
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These schedules have been referred to by the project offi-

oriented,
cials as success oriented schedules thal, left 1little tLime Lo solving,

In our opinion, since fh~

problems without arf~cting the launch date,
schedules originally agreed to by I'airchild and Goddard did not ade-

qualely provide for such contingencies, it was virtually inevitable
thri the schedules cculd not be maintained and the launch dates would

have Lo be rescheduled.

The Goddard Project Manager instructed his engineers to thoroughly
Ac~

review the schedules sand with Fairchild, develop new schedules,

cording: to the Spacecrnl't Manager, all schedules were revised during

the period ol about February to June 1772, and each engineer was in-
He stated thal when the engineers had compleled

volved in this process.
their work, which involved reviewing and discussing with Fairchild wha'

revisions had to be made, the schedules were reviewed with the Project

Mannger., The schedules were then further discussed with Fairchild and
the final scliedules werc presented to NASA Headquarters for approval.
We could not determine the reasonableness of the new schedules because

of the absence of adequate documentation revealing their development.

TRCHNICAL PHRRFORMANC &
''he technical performance requirements for the ATS spacecral

werce ~stablished prior Lo Llhe award of the contract to Fairchild and
Technical performance is primerily

have remained basically unchanged,
~vrlunted through testing which is discussed in Chapter 3.

BEST DOCUMENT AVAILABLE
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PROGRES. hxaSUACHENT JYSTEM

Undor the ATS project, a system hcs been used which can pro-
vide a successive summorization of information for monc-~ement, es

to whero tlio nroject stands relaztive to the cost, scheocdule, and

technical performince.

Progsres.: necgsurement at Goddard

The ATS Pro.icet Office monitors Frirchild's and tle major sub-
conirzctors! vromress by reviewing the documentation cubmitted by
Feirebild, vieiting Pairchild's end the subcontractors' nlants, ond

through its dey-to-dey contuoct with the contractors. Tho document—

ation furnished by Fairchild includes weekly status rcoorts, monthly

pro ress rerorts, monthly financicl monzgement reports, cchedules,

woeol:ly nosition reports, ond various test reports. The nmroject office

also recoives information ond revorts from its engincerine and

relisbility ond cualitr assurance renresentrtives assirned to
monitor activit.os et Frnirchild and two of the mejor rubcontr-ctors.

The maupower secti no of the wook'v status roevnorts cnd the monthly

finmmeisrl mrnagement revorts are used as o mens of monitoring cost.

s3ince the major cost is lrbor, the hours used are monitored closcly.
If thore ~re unrensonnble veoriances in hours used, the Project
BMen seor io notified. According to the Project Mano rer, he acts

immedi-telyr to determine the reason - going to the suberntr-ctors

if necegs: rr == and talins cetion to correcti the problen, le zdvises

n? Y

us th-t lrbor voriotions often oint out problems in schedulce and

technical nerformence. The finnneiol manogement rewort vhiech identilieg,

amony otler thinge, costsincurred and the estimate ot conmpletion,

17
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provides summaric: ol the differencrs between the current and
proviosus revortyand betweon the negotirted contract volue and ect-
imnte ot counletion. The revort ic alco used by the nroject ofiice
to develop cont rovorts tor higher levels of manuremont.
sehcdules are monitored throuzh the use of the Pro-ram Evaluztion
and Review Techniocue syctem and arce usually updated weelkly, to reflect
tre woric comnleted. Additional informotion to measure schedule pro-
greas, ig obtairncd fron the Pairehild weekly position ronorts which
identify problem arecs, action taken, and impact on th~ schedules.
Technical perform nce is primerily me~sured by tostirg'the item
and reviewing tcct reoorts. In addition, test deviotions affecting
norformance reeulromonts must be approved by the ATS Projcet Office.
e vieelzly atotu- reports ~and monthly vrogress rownrts are uscd,
accordir~ tu the Projecct Vunager, to monitor overall stotus and
mro~ress,  The weekly stntus revort alsn includes: overall project
stctus, current problern.: cnd provosed corrective zctionn, test failures
of tho wrrvious weel.,, key nersonnel chongrs, and work to be performed
in th cubsecuent wecls The monthly vprosress renorts ore reviewed
Jor cccuracy br the roject gtaff m~nd nrovide a history of the pro -ram.
he nraject office crlso receives revorts from the Defcure Controct
Adninistir tion Scrvices, on its reviews in the cunlity assurcnce
ani tenting areas -nd {ror the vefense Contrret Audit 4gency, which
gathers fincreinrl dota used in negotinrtions nnd perfornrs audits of

the comtiract.

1=

fo inTorm Codderd ond liiUA Headouarters managemcnt of ovroject

stotus - ad orejress, the vroject office nrepcres a monthly Project

18
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Hennerneni Rovorts The report in tu nrovide an early wzrning of

potontinl problom: which may cffeet cont, nchedule, or technical
perfornence,

In 1i-ht of the contirual cout ineresses snd achelule slippe-es
durirge the oeriod of Jonusry 1971 to Januvary 1972, it ompears that
the nrogress mecsurcment system was not effectively uscr hy the ATS
Projeet Office to provide information nececssary for timely and

effective management decisions. Althourh a number of problens were

evident by lovember 1971 and the confidence level for -chieving the

lounch dates wos decre: sing, we were advised that it wis not until

Jonuary 1972 thet the ATS Projeet Office could determine thet the

laurech dr

1.
on which much was dependent for cdeouate testine, was
incompleteo.

2. Test procedurcs were continually vrovided late 2nd revised
test plons were unacceptable,

3« Problems with two of Pairchild's major subcontractors necesc-
itoted ~ssicnment of NATA personnel at the subcontrcctors!
plants.

4. Lengthy negotintions were rcocuired by Foirchild to definitize
contracts with the major subcontractors.

5e¢ Iairchild hzd not »laced sufficient emphasis on tect operations
and recuired additional technical personnel.

6. Success oriented schedules left insufficient time for com—
pleting tasks cnd solving problens and corrective cetion nlans
were, in many cases, incomplete or nonexistent.

7. Deliverable hardware wes due, but in many caccs was not ready.

8. Actual costs exceeded estimated costs.

Our review of the montlly Project Kanapement Reports revealed thut

rtes were in Joopordy.

The probloms included:

The goeneral teot plan was unaccoptable. A basic reguirement,

it wes not until Januery 1972, that the report showed the scheduled

lzuneh da<ies were in jeoperdy.

However, as previously discussed, it
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wos recornized thnt there were problems but they were either not
identified or effectively nresented in the repvorts to keep Goddard
and A leadquarters' manasement aware of the statug ol the nroject.
We believe thot Goddard manocomont's decision to appoint @ new AT
Project lonager in February 1972, was o pocitive stop to strenzthen

the nrojeet's managemoent.

Pro regs menpguremont et Peirchild BEST DOCUMENT AVA[LABLE

wairchild monitors subecontractor pro~ress by reviewing the
docunicntntion furnished by thke subcontractors, visiting the subcon-—
tractorst' nlants, and from information received in its doyv-to~day
conteoet o ith subecontr~ctor porsonnel, uircehild algo receives
information ond renorts from its representotives asgiried to monitor
the :(ctivities at the me jor subcontractors'! nlants.

The documents furnished by the subcontr: ctors include weekly
stotus reoorts, monthly 1'in neial mon~gement revorts, schedules, ~nd
test reoortse These documents, reflectinn the individunl subcon-
tractor's uetivitics, aro cimilar in content and format to the revorts
Maircuild submits to tho Goddard Project Office. fThey cre used by
Paire. ild to determire subcontroctor vrosress end to form the basis
Jor its revorts to Coddard.

FPaireiild measures its own prozress primarily throuzh the use of
the document: prepared for Goddarde The nrosram officce nlco uses two
additionnl wethods: (1) a revort which compares actuzl lsbor hours
ascinst oroject directive budget hourc ond (2) monthly chrrts which,

smong other tuinmu, ldentify the actuzl costs and estimoted costs of

20



tasks completod.
According to tho engineers rosnonsible for monitoring lnbor hours

used, the project directive budget docegs not reflect the most current

ectinate ol 1i bor hourse To moke a conparison of hours uged to
budsotod, the enginecrs mu.t add to the budget, estinm~tes propered

for new or rdditioneal work approved since the budget was last upd-ted.
4 FPoirehild officicl told us that the projcet directive budget is
upd:- ted only when. g rnicw ostimate is made for the totel proram and
thet this hes not beon done since lorch 1972,
In our opinion, the projeot directive budget should be updated
more roguleriy so zs to provide monagement with the vicibility necesc-

ary to eflectively me: gure performonce ond ident.fy vr-oLlem areas on
e were advised by MAGA officiols thet wirchild hes

a timely basig.
been in: tructed to update itg budget et least once ever:s 3 months.

While thig will be rn imnrovement, we beliove the budget should be

updated g often os ncocssery to en~ble mnnngement to eifoctively

meacure periormence.

Our roview of theo montlily charts revecled that Pairchild's
estim:tos hrve beoen conservotive cid unrealistie. Pairchildls

estimeted cont overrun hrs increased from rbout 38 million in December

1971 to ~.nut 315 million s of September 1972.
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NATIONAL. AERONAUTICS AND SPACE ADMINISTRATION
Wereaanoton, (30 24548
meLy o
ATTN OF,
D February 20, 1973

Mr. Hassell B. Bell

Deputy Director for Major Acquisitions
Procurements and Systems Acquisitions Division
U. S. General Accounting Office

Washington, DC 20548 "*FmT Dr\‘(ziwﬁg—g\g“ﬁ“ AVAELABLE

Dear Mr. Bell:

Thank you for the opportunity to review GRO's proposed staff study of the
Applications Technology Satellites F and G, which was forwarded by GAO's
letter dated January 19, 1973,

There are enclosed the Office of Applications' comments on your study,

which are arranged in the same order as the segments of the report to

which they pertain. As noted in the opening statement of the enclosure,
many actions have already been taken by NASA and by the contractor to
overcome the problems identified in the study and the Office of Applications
is making a continuing effort to keep Congress fully informed of its
progress with this and other programs.

1t iz important to emphasize an additional point in connection with the
discussion of increases in NASA's cost estimates for the ATS~F and G
project, as mentioned on page 4 of the enclosure. In accordance with our
earlier discussions with you and consistent with prior GAO audit reports,
NASA agrees that development estimates, in lieu of planning estimates or
other preliminary projections, should be used as baselines for measuring
cost growth and actual performance.

A development estimate is made after all of the key elements of the
project have been identified and their estimated cost developed in

some detail, but before committing the expenditure of the great bulk of
the money that will be required. On page 6 of GAO's proposed study report
NASA's cost estimate of about $230 million is related to the time of the
award of the contract to Fairchild Industries in January 1971; this is

the development estimate for the ATS-F and G project.

While the October 1969 planning estimate of $218 million is discussed on

page 4 of the enclosure it admittedly was not fully definitive and the
April 1967 estimate, cited on page 6 of GAO's proposed study report, was

23



APPENDIX II
Page 2

2.

cven more preliminary and incomplete. We believe it is very misleading

for GAO to imply that the observation "ATS~-F and G project cost estimates
have continued to increase each year since 1967" is a valid basis for
evaluating performance. NASA accepts the $230 million development estimate
as the cost baseline for the ATS-F and G project.

With regard to the documentation supporting the cost estimates made by
experienced engineers, especially those estimates which are independently
validated by other technology experts, it must be remembered that a great
deal of reliance is placed upon the estimator's experience, knowledge, and
judgment. Further, NASA's project and program officials who review and
approve such estimates are well gqualified to understand and assess the
estimator's efforts. The degree of documentation that must be retained in
connection with any type of estimate is a matter of judgment, but this
does not warrant conclusions that "#*** no one other than the estimator
actually knows what is included in the estimate" or that "effective in-
dcpendent review of the estimates" was not permitted.

In view of the short time available for your staff study report, we suggest
that NASA's comments be made an integral part of GAO's report for the
benefit of members of the House and Senate Committees on Appropriations.

We will be glad to discuss NASA's comments with you or members of your
staff at your convenience.

Sincerely,

~.)l 1L c.J' ,,)) le pe

Y/:R.ichard C. McCur
; Associate Administrator for
! Organization and Management

Attachment: As stated

BEST DOCUMENT AVAILABLE
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
WASHINGTON, D.C. 20546

ANoF EP FEB 1 6 1973
MEMORANDUM
TO: D/Associate Administrator for Organization

and Management
FROM: 'E/Associate Administrator for Applications
SUBJECT: GAO Staff Study on Applications Technology
Satellites F and G, Assignment 951003

Enclosed is our program office response to requests'for
comments on the subject study.

Okt Yo

Charles W. Mathews

Attachment
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
COMMENTS ON
U.S. GENERAL ACCOUNTING OFFICE STAFF STUDY
APPLICATIONS TECHNOLOGY SATELLITES

F and G PROJECT

The staff study has been reviewéd by appropriate NASA officials.
Many of the problems cited in the study have already been rec-
ognized and vigorous action has been taken, including organiza-
tional and personnel changes by the contractor and by NASA,

to overcome the problems and preclude their recurrence. Those
problems which pertain particularly to the November 71 to
January 72 time frame were reported in depth to Congress on
May 2, 1972. The Office of Applications is making a con-
tinued effort to keep Congress fully informed on the progress
of this and other Applications Programs. More specific com-
ments on this study are as follows:

Chaptexr 1: INTRODUCTION
GAOC Comment

"However, funding constraints necessitated cancelling the
ATS~-G spacecraft."

GAQ Comment

"However, because of funding constraints the ATS-G spacecraft
was cancelled in January 1973."

Response

The decision to cancel ATS-G was made in the context

of severe overall funding constraint for NASA and a
decision to phase-out communications satellite pro-
gram activity. Space Communications is the oldest and
most mature of NASA's Applications activities and the
progressive efforts of ECHO, RELAY, SYNCOM, and earlier
ATS missions have borne fruit.

26



APPENDIX II
Page 5

‘ REST DOCUMENT AVAILABLE

COMSAT, a direct apin off of these efforts, is a viable
and growing commercial industry providing international
communications satellite services. Based upon these
developments, today private industry is able and prepared
to finance and manage domestic communications satellites
to serve the United States. Therefore, the cancellation
of ATS-G must be viewed within a larger historical and
budgetary context.

GAQ Comment

.Fairchild has not in most cases submitted test pro-
cedures on a timely basis, therefore, Goddard has had to
compromise its review and approval of the procedures to
avoid a delay of testing."

Regsponge

While it is true that test procedures have not been sub-
mitted on a timely basis, we consider the conclusion to
the effect that "Goddard has had to compromise its re-
view and approval of procedures. . ." to be unwarranted:
no compromise was made. More comments on this subject
are covered under the response to Chapter 3, "Test and
Evaluation.”

GAQ _Comment

"Our review of the cost estimating process was hindered due
to inadequate documentation showing what was done and why."

Response

Cost estimates were generated by the most knowledgeable
engineers at the GSFC project at the component level and
the results of this were recorded in a format designed to
present all of the information; overall costs thus developed
were supported by an independently generated estimate based
on use of a cost model. Copies of this material have been
consolidated and were made available to the GAO represen-
tatives. Additional comments on the subject of cost esti-
mating are covered in the response to Chapter 4, "Progress
Measurement."
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GAO Comment

"In the light of continual cost increases and schedule slippages
in the period January 1971 to January 1972 it appears the pro-
gress measurement system was not 2ffectively used by the ATS
Project Office to provide information necessary for timely
and effective management decisions.”

Resgponse
There were indications in November 1971 that the confi-

dence level for achieving launch date was decreasing as
difficulties were encountered in meeting interim mile-
stones. "Work around" plans were developed as an approach
to adhering to the scheduled launch date; however, in
early January 1972, a parts procurement problem at a sub-
contractor made it apparent that the schedule would not
be met. This resulted in an immediate in-depth investiga-
tion by NASA Headquarters' Office of Applications and
GSFC Management. It was determined that project manage-
ment had permitted wvarious elements of the spacecraft
development to get out of phase, so that progress in
highly visible areas was not matched in equally critical
but less visible areas, and the technical risks in the
project were unnecessarily increased. Action was taken
to strengthen management at GSFC and the spacecraft con-
tractor through personnel and organizational changes.

The launch was delayed and the level of effort reduced
while the proper relationship among the various project
elements was reestablished. Progress on the revised
launch schedule and cost plan since these actions were
taken has been satisfactory, and the technical risks
have been reduced. More specific comments on this sub-
ject are included in the response to Chapter 4, "Pro-
gress Measurement." .

Chapter 2: PROGRAM STATUS

GAO Comment

"The initial cost estimate of about $92 million for the ATS F
and G project was presented by NASA to the Congress on April 18,
1967, during the 1968 NASA authorization hearings.
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This estimate was comprised of $68 million for spacecraft,
$4 million for experiments, and $20 million for two launch
vehicles and was based on experience gained from earlier ATS
projects because preliminary design work for ATS F and G had
not been completed."

Responge

The cost experience cited does not reflect NASA response
to another draft GAO assignment (39930): "Increase Cost
for Unmanned Flight Projects." In that response it has
been noted that the April 1967 project cost figure of
about $92 million was not only incomplete, it was based
upon incomplete preliminary design work. Considering

the very tentative nature of those estimates it is sug-
gested that another figure be used as the departure point
for discussing ATS cost experience.

The earliest estimate presented to Congress that could

be treated as the planning estimate for the complete

ATS-F and G project was a total of $218 million discussed
in October 1969 in Supplemental Review Hearings before

the House Subcommittee on Space Science and Applications.
Even this total estimate was not fully definitive, because
the "G" mission experiments had not yet been selected and
the final contractor for the ATS-F and G spacecraft had
not been selected. This $218 million estimate was com-
prised of: $140 million for F and G spacecraft (including
$34 million for "F" mission experiments only); $44 million
for two launch vehicles (Titan IIIC); plus a tentative
estimate that "G" mission experiments would cost about

the same as those for the "F" mission ($34 million).

GAO Comment

“Although there had been an eleven month delay (May 1973 to
April 1974) in the launch of the ATS-F spacecraft, we found
no estimates identifying the cost impact as a result of this
change. We also could not determine the cost impact due to
inflation since such costs were not identified under the ATS
F and G project."
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The cost estimate prepared in the Spring of 1972 was
based on the overall schedule being generated at that
time. Included in the estimate were the costs associated
with the stretch-out of experiment and ground equipment
contracts as well as the costs of manpower and other
resources required by Fairchild to meet the new launch
schedule. We agree, these costs were not separately
identified in our budget submission.

With reference to the impact of inflation on the estimate,
please be advised that in developing our figures we fol-
lowed Government policy. For a discussion of this subject
see OMB Circular A-1ll - Sections 22.1 - 22.2, June 1971.
Briefly, the Circular prohibits the incorporation of fac-
tors designed to reflect future economic conditions.

GAO Comment

"Under the contract (to) Fairchild, among other things, was
to assemble one prototype and two flight models of the ATS
spacecraft."

Responge

Two prototypes (F&G) were required by the contract. One
of the models was to be a rework of the first unit. A
thermal/structural model was also required.

GAO Comment

"The negotiated value of the contract, less fee, increased
to about $60 million by September 30, 1972."

Response
The negotiated value of the contract, as of September 30,
1972, was $58,488,000.

Chapter 3: TEST and EVALUATION

GAO Comment

"However, it appears that differences were not resolved nor
were agreements reached, at least to Fairchild's satisfaction,
as to the action necessary to make the plans acceptable.
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Although the Goddard ATS Spacecraft Manager believed that
adequate guidance and direction wore given, no written in-
atructions woroe provided Fairchild covidencing the action
nocossary to revise the plans and make them acceptable.,”

"Considering the importance of adequate test plans to a space-
craft test program we believe the Goddard ATS project manage-
ment should have taken more timely and effective action to
assure that Fairchild provided acceptable test plans."

Regponse
Fairchild Industries (FI) plans were considered to require

strengthening in the test area. Recognizing this, FI was
required to deliver test plans and procedures well in ad-
vance of use dates to permit problems to be identified
and resolved. Initial plans and procedures submitted by
FI were, in fact, inadequate and an extended series of
exchanges between GSFC and FI was initiated to resolve
problem areas.

In July 1971, after advising Fairchild that the test plan
submitted in June was unacceptable, Project Management de- -
cided that the best approach to an acceptable program was
to have Goddard test engineers work directly with their
counterparts at Fairchild. This relationship was com-

- menced in July 1971 and has continued until the present
time. Shortly after the two groups began working together
it became apparent to the Goddard engineers that a training
program was required at Fairchild and that, both, Fairchild,
and the project, required increased staffing in the testing
area. Accordingly, experienced test engineers were added
to each group and the situation began to improve.

As a result of these exchanges, FI has developed a more
realistic test program. In areas where there were poten-
tial delays in tests due to lack of test plans and proce-
dures steps were taken to complete the specific plans and
procedures involved in time to avoid all except insignifi-
cant and minor delays in tests. FI is now in a greatly im-
proved position in the test area, and performing acceptably.
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GAO_Comment

"Our review revealed that, in some cases, the absence or late-
ness of test procedures has caused delays in testing.”

"Goddard must compromise the review and approval process to
avoid the delay of testing. We believe that the lack of ade-
quate time to review test procedures unnecessarily increasing
the risk that the spacecraft may not be tested adequately."

Regponse

Only minimal delays in testing have resulted from late
submission of test procedures. Such delays in testing
as have been experienced were in the order of hours.
Late submissions of test procedures have not affected
the review and approval process. No compromises have
been made, and all tests conducted have been more than
adequate.

Chapter 4: PROGRESS MEASUREMENT

GAQ_Comment

"Beginning in about February 1972, the ATS project was re-

assessed by Goddard and Fairchild to develop new cost estimates
and schedules."

"At the time of reassessment, the ATS Project Manager requested
that his staff make a complete and independent cost estimate of
the project. Each engineer assigned to monitor a system or
component prepared a cost estimate. The engineers were given
verbal instructions as to the level of detail to be included

in the estimate. However, each engineer was to use whatever
techniques he deemed necessary to arrive at the cost estimate,
subject to the approval of the Spacecraft Manager."
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Roapongo

At the time the reassessment was made, in addition to
verbal instructions, each engineer was provided a set

of cost estimating forms designed to correlate with the
project work breakdown structure as well as to provide

a standardized format for compilation of the total esti-
mate. In most cases, the engineer reviewed the status

of each spacecraft component, assessed the percentage of
completion of the hardware, or percentage of testing, etc.
As the estimates were completed, they were reviewed in
detail by the Project staff and assembled into a total
budget estimate.

GAQO Comment

"Our review of selected estimates was hindered because of inade-
quate documentation showing what was done and why. A large
part of the estimateg was determined by the engineers’ judge-
ment and experience for which no documentation exists."

Response
The amount of documentation required to adequately support

a cost estimate can vary. In our opinion adequate docu-
mentation was compiled by experienced engineers, possessing
considerable knowledge in their respective areas of respon-
sibility.

Project Engineers reviewed the estimated cost factors pro-
posed for each component, including those which were in
process of development, or manufacture, and those which were
in a phase of testing.

The information resulting from this effort was documented
and comprised the Project's cost estimate.

In addition, the estimate was independently validated by

a support group on Center, through the application of com=-
puterized cost modeling techniques, developed from his-
torical data generated by other flight programs.
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GAO Comment

"The absence of adequate supporting documentation does not
permit an effective independent review of the estimates."

"In addition, the lack of documentation prevents the effective
use of the estimates as a basis for future estimates because

no one other than the estimator actually knows what is included
in the estimate."

Regponse

We feel that adequate documentation exists on file, and

is available for review. In developing estimates such as
was done in February 1972, each engineer's past experience,
knowledge, and judgement, as applied to his area of technical
responsibility were the key factors in the effort. Unfor-
tunately, such factors cannot be completely documented.
However, it should be pointed out that the estimate of
February 1972 has remained essentially unchanged to date
and appears to be a realistic basis for funds required to
complete the program.

GAO Comment

"These schedules have been referred to by the project officials
as success oriented schedules that have left little time to
solving problems without affecting the launch date. In our
opinion, the schedules originally agreed to by Fairchild and
Goddard did not adequately provide for such contingencies, and
as a consequence, it was virtually inevitable that the launch
dates would have to be rescheduled."

Response

The twenty-seven month schedule negotiated could be de-
scribed as "tight" but achievable. In regard to this
subject, it should be noted that each of the Phase B/C
contractors originally proposed less time for delivery.
Fairchild proposed twenty-two months, and General Elec-
tric proposed twenty-four months.
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GAO_Comment

"We were advised by Goddard officials that the schedules
developed during February to June 1972 are more realistic
than those developed prior to this period. However, we
could not determine the reasonableness of the new schedules
because of the general absence of documentation at Goddard
and Fairchild revealing their development."

Response

During the period from February to June 1972, many meetings
were held with Fairchild for the purpose of developing new
schedules, In most cases the specific reasons for re-
vising the individual PERT span times or work plans were
not formally documented. However, the ATS Project En-
gineers did not approve the new schedules until exten-
sive review and analysis had been completed. The detailed
PERT networks, and the general documentation supporting
them, including the notes taken during the meetings of
April 27 and 28, 1972, are available for review.

GAO Comment

"In the light of the continual cost increase and schedule slippages
during the period of January 1971 to January 1972 it appears

that the progress measurement system was not effectively used

by the ATS. Project Office to provide the information needed for
timely and effective management decisions. Although a number

of problems were evident by November 1971 we were advised it

was not until January 1972 that the ATS Project Office could
determine that the launch date was in jeopardy."

Response

There were indications in November 1971 that the confi-
dence level for achieving the launch date was decreasing.
Fairchild was experiencing difficulties in meeting in-
terim milestones. As a consequence, "work around" plans
were developed as an approach to adhering to the launch
schedule. Fairchild continued to maintain in all of its

reports that, because of these plans, the schedule would
be met.
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{
llowever, in\early January 1972, Fairchild reported a
four month sllip in the delivery of the communications
subsystem. e slippage, which was caused by a parts
procurement problem, made it apparent that the launch
schedule could no longer be maintained.

!

"Baged on our review of the monthly charts, it appears Fair-
child's estimates, have been conservative and unrealistic.

by Decembcrti97l, Fairchild estimated cost overruns in

the amount of abgut $8 million which has continued to climb
to about $15 milﬂion as of September 1972."

Regponge"
We agree that Fairchild's estimates were too conservative.

lHHowever, some of the problems encountered as a result of
such conservatism may not have developed had Fairchild
updated its Project Directive Budget (PDB) more fregquently.
The PDB had been updated only when a new estimate was

made for the total program. This ‘inifrequent updating
appears to be directly related to the difficulties experi-
enced. Fairchild has been instructed to update the PDB

on a regular basis of at least every three months so as

to assure that progress measurements may coincide with
current estimates.

BEST DOCUMENT AVAILABLE

36





